MEMOIRS OF THE QUEENSLAND MUSEUM

A CALANOID COPEPOD FOR INTENSIVE
CULTIVATION

Reliable provision of sultabie food tor lanvse has been nn
ubstucle to suceessful cultivation of many marine fish species
{Kahan ¢ al,, 1981/82; Bromage er «f, 1988), Small 0sh
farvae Teyuite foud which, as well as being nutritionally
sdequate and of appropriate stze, eliclis a feeding response
Ly its active movement. Artificial foods do not, at presens.
meet all af these criteria {Wanatabe 1988), Nauplii of Ar
temia snd some specics of ratifers are used as live food iems
tit copepods. especially copepod nauplii, may be more
suitable for very simall fish larvac. Copepods are probably
important nateral food items for many fish. they sre naturalty

rich 1n essential Taity acids (Stotirup ef 6f.. 19863 snd ure’

=hundant in many parts of the sea. Although cultvation ol
manne copepods has been successtelly achieved (Klein
Breteler and Gonzalez, 1986) the animals are not widel
svailible at low cost. Our work with Gladioferensimparipes
suggests that this species 15 ideal for intensive low cnst
cubtivation, Animals can be mude avsilable as Jive Jood, as
ceotoxicological test organisms or for research. This contri-
pution describes those aspects ot the biology of G imparipes
which makes the animal suitable as hive fond tn aquaculiure.

Gladioferens imparipes is physiologically robust, Popula-
bans occur In estuancs of southwestiern Ausiralis which sre
characterized by marked sessonal changes in salinity and
conspicuous vertcal salinity disconnnuines, Vigorous pupu-
Iations can occur both at low salinity (2 ppt) and in hypersa-
Iine conditivns (38 ppl.) 4nd jo the full range of temperatures
(12-28°C) which occur In these cstuaries. In culturing these
animals, Lthere is no need 10 maintain physical conditions
within close limits. Wehave deliberately changed the salinity
oz our cultures from 35 ppt (o 5 ppe 1o rid the cufures ol
harpacticoid copepods and we regularly separale G. -
puripes from other estuarine faund by expluiting this toler-
znce of rapid salinity change.

G.imparipes feeds by fillering phytoplankion lrom wyier
[n their natural estusrine habitat dense populstions of the
copepod follow high phyloplankton pruductivity when the
seasonal run off ceases. In the lahoratory, our copepnd cul-
tsres have thrived on varivus small phytoplankion species
which ure ensily mainlgined. We huve suctessfully used
suraing of Isochrysis sp., Pavlova sp., Phacodaciylum tricor-
anfum und several unidentified estuarine vpecics ay fuod
Uense copepad cuftures rapldly clear algal cells from the
water and cultures thrive if algae are added twice daily at
densities such thal water is cleared in v few hours and few
old algal cells semain to contribute (o redoction of water
qusity. G. Imparipes s capable of rapid population growth
This is typical of ecological pionecr species which exploit
newly avuilable resources. Al 22'C. females ute uble o
reproduce ¢, 14 days after hatching. They then produce egp
muasses of 25-45 expy al infervals of 24 duys. Reproduclive
activity 1s atfected by temperature and tond availability, bath
nf which cun be easily manipulated in the luburtory.

G imparipes have been maintained in our laboratory
through 28 gencrations (n 18 months, Compansons berween
snimals bred for 18 gencrations in the laboratury and first
rencration laboratory gnimals showed po diminution of re-
productive activity but a slight reduction in age at materity
for the 18th generation animals,
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G, imparipes eggs are carricd by females untit eauphi
tiatch, An ege carrying female preseats both 3 conspicuous
visual target ¢nC 2 valuable faod ilem g s predator. For
anintals 1n culiivation. we fyve developed a guick method
fur determining whether 2 population is reproducing 1o
capacity. An indes ul fecundily is obtsined hy examining
sbout 15 living females and giving each a score based on
presenve ur absence of anegg mass, size of the egg mass and
whether or not the uiecus 1s tulf of eggy. The index of
tecundity has been shown torelate closely to the fevel of food
provided and theretore peemils us o adjust rations by bio-
logical crileria,

G mparpes psepli exhibit moJerately sirong photolactic
behaviour, We have designed a trap to regularly remove
nauplii from wur culture containers, Nauplii are attracted
1 paint source vt lighr und then remnved frum the cullure by
siphun, An arrangement of ait lift pumps and lime switches
permits regulat mitomalic uperstion of the nauplius trap. We
have recorded duily production in excess of 20,000 nauplii
from a {5 hitre culinie,

G.imparipes nyuplii have a mean body leugth of 128.5wm
on hatching. They grow through nauplius 4nd copepodile
stages 1o ¢, ROUm metasome length when mature, We have
shown that nauplii can be taken as tood by Dolphia fish
(Convphaena hipperus) and we have grown Sea Horses
(Hippucampuyangustus) [rom hatching (o $0mm using nau-
plii, thencopepodites and adults as food. 1ris hikely that (nher
fish species would grow successtully pn the same diet

G amparipes is ideatly suded fog relatively low cost inlen-
sive cultivation and may, therefore, tre useful in marine fish
aguaculiute,
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